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ELECTRIC RAILWAY ENGINEERING
Substituting in (32)
F = 91.1(25 + 1.49 + 0.944) = 2500 Ib.
or 100 Ib. per ton. In other words, the net tractive effort
necessary for translation must be increased approximately 9.8
per cent, for this car in order to overcome the inertia of rotating
parts for an acceleration of 1 m.p.h./sec.
For approximate calculations,  100 Ib.  per ton is often as-
sumed for the net tractive effort without calculation of rotative
inertia.    The following table taken from the Standard Handbook
will give other values which may be assumed under varying'
conditions.
table VI.—pee   cent.   of   total,   tractive   effort   consumed *in
rotating parts
Electric locomotive and heavy freight train	5 per cent.
Electric locomotive and high speed passenger train...  7 per cent.
Electric high speed motor cars	  7 per cent.
Electric low speed motor cars	10 per cent.
Grades.—Whenever a grade is encountered it is not only
necessary to provide an additional tractive effort to overcome
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fig. 18.—Forces existing as result of grades.
linear and rotational inertia, but it is also necessary to make use
of some of the tractive effort of the motors in actually lifting the
car through the vertical distance represented by the grade. In
other words, referring to Fig. 18, the weight of the car (F) may
be resolved into the two forces (JV) and (W sin a) which are
normal and parallel to the track respectively. The reaction of
the track balances the former while a force proportional to the
latter must be supplied by the motors of the car. As the angles
(a) and (a7) are equal it is obvious that this force is proportional
to the grade and amounts to 0.01 X 2QQO = 20 Ib. per ton weight
of car for each per cent, of grade. If the car is on a down grade
this force is available for producing acceleration and is therefore
added to the tractive effort of the motors.

